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1 Introduction
   Since the investigation by H. Suzuki (1962) many authors considered that late 
Quaternary periglacial processes have been important in the development of slope 
morphology in the Kitakami Mountains, such as cryopediment (Wako 1963, 1966), 
gentle slopes (Sugawara 1973), and block streams (Matsumoto 1971). 
   The recent tephrochronological study on the involutions and the slopes formation 
pointed out that periglacial climate had dominated the northern part of the Kitakami 
Mountains three times in the late Quaternary (Inoue et  al. 1981, Higaki 1987). 
   Otherwise according to the study of river terraces development in the Ou Moun-
tain Range (Toyoshima 1984) fill-top terrace was formed as a result of the replacement 
of valley-filling stage to downcutting around 20,000 yr B.P. corresponding to the 
climatic change in the late  Wiirm. 
   In the eastern Kitakami Mountains river terraces and gentle slopes are distributed 
along the Hei and the Omoto rivers. 
   In this paper the writer will examine the formations of river terraces and gentle 
slopes along the Hei and the Omoto rivers related to the late Quaternary climatic 
change. Some of many tephra layers erupted from the volcanoes of the Ou Mountain 
Range enable to investigate tephrochronologically.
2 Study area 
   The area under study belongs to the Kitakami Mountains, northeast Japan (Fig . 1). 
   Inland area of the Kitakami Mountains is characteristic of gently undulated 
upland 700-1,100 m a.s.l. On the contrary eastern area is characteristic of highly 
dissected mountains with large undulation of 600-900 m high . In the Hei River valleys 
several river terraces, gentle slopes and alluvial cones are recognized (Figs . 2, 8). The 
gentle slopes are classified into two  types  ; piedmont gentle slopes continuing to flank 
slopes with no valley, and fan-like gentle slopes formed at the outlet of small valleys 
like alluvial fans.
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Fig. 2 Map showing river terraces and gentle slopes along the Hei River. 
 1; Hakoishi terrace,  2  ;  Nagate terrace,  3  ; Kawauchi terrace, 4  ; Totsuka ter-
   race,  5  ; Suzukuna terrace,  6  ; Piedmont gentle slopes,  7  ; Fan-like gentle slopes, 
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Fig. 3 Exposures of river terraces and slopes deposits. (Locality numbers are shown in 
   Fig.  2) 
 key  ;  1  ; surface black soil,  2  ; loamy volcanic ash,  3  ; cracky band,  4  ; weather-
       ed clayey volcanic ash,  5  ; sand,  6  ; clay,  7  ; breccia  (left  ; fresh, right  ; 
       weathered),  8  ; fluvial gravel  (left  ; fresh,  right  ; weathered),  9  ; bed rock 
       (left ; fresh, right ; weathered).
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terrace descendingly following Nakata (1973), and calls the lowest terrace the Suzu-
kuna terrace. In the upper Kariya River basin a river terrace slightly higher than the 
well-developed Suzukuna terrace is recognized, and the writer named it the Totsuka 
terrace (Fig. 2).
(a) The Hakoish terrace 
   The Hakoishi terrace stands about 100 m above the Hei River level and has wide 
surface which is gently dissected. 
   This terrace is formed well from Kawauchi to Moichi and seems to correspond to 
the Toyomane terrace, one of the Sanriku coastal terrace (Miura 1968) from the 
longitudinal profile. 
   The deposits of this terrace is 4-5 m thick gravel beds with red weathering crust 
(Loc. 1).
(b) The Nagata terrace 
   The Nagata terrace is distributed intermittently from Kawauchi to Moichi along 
the Hei River, and along the Kariya River only in the vicinity of Kariya. This terrace 
stands 40-50 m above the Hei River at Nagata. 
   This terrace has depositional origin. At Loc. 4 the terrace deposits are composed 
of about 8 m-9 m thick gravel beds transported from the main stream of the Hei River. 
At Loc. 12 the terrace is underlaid by the fan deposits composed of about 20 m thick 
subangular gravels originated from the branch of the Kariya River. 
   At Loc. 4 and  loc. 5 the terrace gravels are overlaid by several tephra layers. The 
tephra layers are  discendingly  T-1  : brown loamy ash (less than 50 cm thick),  T-2  : 
cracky clay (30-50 cm thick),  T-3  : orange-brown loamy ash with white pumice grains 
less than 1 cm in diameter, and solid gray ash grains (30-70 cm thick),  T-4  : remark-
ably weathered cracky ash (buried soil).
(c) The Kawauchi terrace 
   Along the Hei River and the Kariya River the Kawauchi terrace is fragmentally 
distributed, and is traceable along the Kariya River (Fig. 2-b). 
   From Kawauchi to Kawai the longitudinal profile of this terrace is parallel to that 
of the present river 20-30 m relative high. The terrace surface seems to get under the 
present alluvial plain from Moichi towards the river mouth (Fig. 4). 
   As the terrace deposits are composed of over 8 m thick a little weathered round 
gravels at Loc. 6, and the deposits are over 8 m thick at Loc. 12-B, this terraces is 
considered to be depositional. 
   At Loc. 12-B the terrace is underlaid by the alternated beds of subangular gravel, 
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terrace deposits 9  m in thickness are mostly composed of the materials that are 
transported from the valley side slopes such as breccia-rich tephra, breccia layer, and 
partly sandy loam or sorted gravels of fluvial origin (Fig. 3). 
   The terrace deposits are covered with T-3 volcanic ash which is composed of 
upper solid sandy ash and lower grayish-white pumice layer at Loc. 12. 
   At  Loc.  8 the orangish-yellow pumice layer covered with T-2 volcanic ash is 
deposited directly on the fluvial terrace deposits. The refractional index of 
orthopyroxene in the pumice layer is counted 1.718-1.724. Judging from these facts 
and the stratigraphic position of the pumice, the pumice layer is considered to be the 
Murasakino Pumice (MP) (Nakagawa et  al. 1963) which is distributed in the direction 
of ENE from the Yakeishi dake volcanoes in the Ou Mountain Range.
(d) The Totsuka terrace 
   The distribution of this terrace is limited along the tributaries of the Hei, Oguni, 
and the Kariya rivers (Fig. 2). 
   Along the Hirakatazawa River, a branch of Kariya rivers, this terrace stands  4-
10 m above the Suzukuna Terrace, which will be mentioned below, and it proceeds to 
the fan-like gentle slope. The terrace deposits are composed of subangular granite 
boulder with sandy clay matrix overlaid by HPt (Loc. 14), and along the Natsuya 
River, a branch of the Hei River, KP covers the fluvial deposits over 11 m thick (Loc. 
15). The gravels of the terrace deposits are not weathered.
(e) The Suzukuna terrace 
   This terrace is located continuously not only along the Hei River and the Kariya 
River but also along their tributaries. 
   The relative height between the terrace surface and the river bed is 5-10 m in 
general. It reduces downstream along the Kariya River and the terrace surface seems 
to submerge the present alluvial plain. While gentle slopes are not on this terrace, 
alluvial cones or small taluses are often formed on it. 
   This terrace has erosional origin with thin gravel layer on the bed rock (Loc. 13). 
Ak volcanic ash covers the terrace surface, but WL is not on it.
(f) Piedmont gentle slopes 
   Piedmont gentle slopes are very smooth and concave with the inclination of  5-15°. 
These slopes are formed between the flank slopes and the terrace surfaces except the 
Suzukuna terrace. The slope deposits are composed of breccia layer with clayey 
matrix. 
   At Loc. 3b the gentle slope continues upward behind the Kawauchi terrace. 








































































































































   







































   
   





















































   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

































































































































































































   

















































































































































































































































































               Chronological Study of Gentle Slopes and River Terraces 19 
than 4 m thick. As the breccia is well oriented parallel to the slope direction, the 
process forming the gentle slope is expected to be slow mass movement such as 
solifluction. 
   A large scale exposure at Kawauchi (Loc. 2) shows the structure of the piedmont 
gentle slope deposits covering the Kawauchi terrace (Fig. 5). 
   Gentle slope deposits can be distinguished into three sub-formations from their 
facies in chronological order 
   (1) Weathered breccia layer with little matrix whose gravel is uniform in size and 
well oriented towards the former slope direction. 
   (2) breccia-rich clay covering the Kawauchi terrace deposits which is directly 
covered by KP without sorting. 
   (3) Alternated beds of fresh breccia and WL volcanic ash with weak-bedding 
structure under surface black soil. 
   This exposure show that the layers (1), (2) have mostly formed the piedmont
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Fig. 6 Cross section of the piedmont gentle slope at Tsunagi. (Loc. 7) 
 a  ; breccia layer,  b  ; breccia layer with clayey volcanic ash matrix,  c  ; fluvial 
   gravels of the Kawauchi terrace mixed with breccia,  d  ; pumicious loamy ash,  e  ; 
   breccia layer,  f  ; breccia layer with clay matrix,  g  ; fluvial gravels layer of the
   terrace higher than the Kawauchi terrace,  h  ; bed rock.
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gentle slope, and the layer (3) modified the surface of the slope (Fig. 5). 
   The mass movement process of the layer (3) is expected to have been slope wash 
from its facies. The layers (1), (2) are considered to have been deposited by slow mass 
movement. The character of the breccia orientation and matrix poorness the layer (1) 
is similar to the  solifluction deposits in the Kitakami Inland area  (1-ligaki 1980). 
   The valley wall at the time when the Kawauchi terrace surface was completed 
occasionally remains at the foot of the gentle slopes formed by the layer (1). 
   The most adequate interpretation of this fact is that the Kawauchi terrace surface 
was formed simultaniously with the mass movement of the layer (1). 
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 Fig, 7 Map showing the fan-like gentle slopes at Kawai.  
1  ; ridge,  2  ; drainage,  3  ; gully,  4  ; cliff caused by 
   by landslide,  6  ; head hollow surrounded by unclear
   rounded by clear break,  8  ; higher fan-like gentle  slope, 
   slope,  10  ; lower fan-like gentle slope,  11  ;  piedmont 
   cone,  13  ; Suzukuna terrace,  14  ; lower terrace.
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surface. At the edge of the gentle slope the breccia layer under MP is mixed with the 
uppermost fluvial layer of the Kawauchi terrace deposits (Fig. 6). 
   The well-oriented breccia layer of the gentle slope at Loc. 3b is correspondent to 
the layer (2). The layer (2) is directly covered with KP, and the similar slope deposits 
just under KP is generally observed in the Inland area (Higaki 1987). 
(g) Fan-like gentle slopes 
   The fan-like gentle slopes are always cut down by the Suzukuna terrace, and are 
sometimes continuous to the Totsuka terrace. At Totsuka the slope deposits are 
various i.e. subangular block of more than  1 m in diameter with loamy matrix or the 
alternation of sand and silt (Loc. 9). These deposits are usually covered with Ak. 
   Three fan-like gentle slopes of different level occurred at Kawai (Fig. 7). 
The lower fan-like gentle slope seems to bury the valleys which dissected the higher 
fan-like gentle slopes. The higher fan-like gentle slope inclines c.a.  10-12° and 
proceeds to the Nagata terrace at the edge. The middle fan-like gentle slope is 
steeper than the higher one with the inclination of c.a.  12-13°. 
   The higher gentle slope is underlaid by the alternated beds of more than 10 m thick 
subangular or angular breccia layers and weathered volcanic ash or clay that have a 
little bedding and sorting structure (Loc. 10). As the gradient of these deposits is 
gentler c.a.  7° and fluvial terrace gravels exist at the edge of the gentle slope, the 
highest gentle slope is expected to have been formed as the same time as the Nagata 
terrace deposition. 
   The process of this slope formation was not debris flow but chiefly slope wash. 
   The process of the middle fan-like gentle slope is not known. 
   The lower fan-like gentle slope deposits are a little bedded subangular breccia 
layer. At the side edge of this slope well-oriented breccia layer of the flank slopes 
interfingers with the fan-like gentle slope deposits (Loc. 11). The lowest gentle slope 
is dissected by the present river which forms alluvial fan on the Suzukuna terrace. 
Several fan-like gentle slopes correspondent to the lowest one at Kawai are distributed 
along the Hei River (Fig. 7). 
3.2. The Omoto River Basin (exposures are shown in Fig. 9) 
   The river terraces along the Omoto River are not well developed except the lower 
terrace (Fig. 5). 
   The terraces were classified as follows into chronological order (Fig. 8) (Miyagi 
and Higaki 1984). 
   (a) the Nishoishi terrace, (b) the Ogawa terrace, (c) the Iwaizumi-I terrace, (d) the 
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    Fig. 8 Map showing river terraces and gentle slopes along the Omoto River.  
1  ; Nishoishi terrace, 2 ; Ogawa terrace,  3  ; Iwaizumi-I terrace, 4 ; 
        terrace,  5  ;  Iwaizumi-III terrace,  6  ; Piedmont gentle slopes,  7  ; Fan-like gentle 
        slopes,  8  ; Alluvial cone. 
(a) The Nishoishi terrace 
   This terrace is distributed fragmentarily, 45-60 m above the Omoto River bed. 
The deposits of this terrace are not known. This terrace is estimated to be corre-
spond to the Nagata Terrace or the older terraces along the Hei River.
Om
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  Fig. 9 Exposures of river terraces and slope deposits. (Locality numbers are shown in Fig. 8) 
(b) The Ogawa terrace 
   The distribution of this terrace is so limited that the correlation of it is difficult. 
The terrace stands 20-30 m above the river bed. This is the lowest terrace 
accompanied with the piedmont gentle slopes behind the terrace surface. 
   The terrace is underlaid by more than 11 m thick gravel beds which is more 
weathered than those of the lower terrace at Loc. 16. The terrace surface is covered 
with  T-1—  T-3 volcanic ash. 
   At Ninaigawa (Loc. 22) in the lower course of the Omoto River the fluvial gravel 
layer corresponded to the Ogawa terrace deposits inclines steeper than the present 
river profile, so the terrace surface was formed at the lower sea level than the present 
 (Fig.  10). At this site the talus deposits covering on the Ogawa terrace surface 
sandwich upper volcanic sand and lower yellow white pumice layer, that are same in 
stratigraphy as the pumicious ash at Loc. 11. The  14C age of the soil just under the 
                      1.380 
pumice was counted  24.790+   1.170 yr B.P. (TH-901) at Loc. 22. Therefore the terrace 
was formed before  c.a. 30,000 yr B.P. 
(c) The Iwaizumi-I terrace 
   This terrace is also distributed fragmentarily, and judging from the character of 



















































































































   At Loc. 19
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in the Iwaizumi City HPt covers the fresh terrace gravels.
25
(d) The  Iwaizumi-II terrace 
   The  Iwaizumi-II terrace is well continuous along the Omoto River. This terrace 
stands less than 15 m high. 
   This terrace is formed, cutting down the piedmont of fan-like gentle slopes, and 
overlaid by many alluvial cones. Most of the alluvial cones have Ak volcanic ash in 
the upper part of the cone deposits (Loc. 18). 
(e) The  Iwaizumi-III terrace 
   This terrace is distributed partly, only at the place where Omoto River has a wide 
valley. 
   The formative age and the deposits are not known. 
(f) Piedment gentle slope 
   Piedmont gentle slopes along the Omoto River are less distributed than along the 
Hei River, perhaps because each terrace except the  Iwaizumi-II, III terraces is not 
developed well. At Loc. 17 near Ogawa about 12 m thick piedmont gentle slope 
deposits cover the Nishoishi terrace deposits. The deposits are composed of breccia 
or clay with breccia covered by WL volcanic ash. 
(g) Fan-like gentle slopes 
   The fan-like gentle slopes along the Omoto River are not developed well too. At 
Ninaigawa a large exposure (Loc. 20) shows the structure of the fan-like gentle slopes 
(Fig. 11). 
   On the facies of the deposits at least three processes are considered to have formed 
this slope. The layer B composed of well-sorted beds of sand, silt and gravel layer, 
shows the character of alluvial cone deposits. 
   As the layers C, D and J are non-sorted angular gravel or breccia-rich weathered 
volcanic ash without bedding or sorting, these layers are expected to have been 
transported not by stream processes but by mass movement. The layers F, H show 
a little sorting and bedding, however the gravel size is variable. Slope wash processes 
are likely to have transported the layers F, H. 
   In comparison of granite of each layer, the gravels in the layers below D is more 
weathered than that of the upper layers. 
   The deposits of fluvial terrace which is considered to be the Ogawa terrace 
interfingers the layer C at the edge of the exposure. 
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the lower pumice layer of the I are considered to be the members of Oide Black Ash 
(OBA) for the reason below. 
   The layer I is the same as that at Ninaigawa talus (Loc. 22) mentioned above. So 
the layer I fell about 25,000 yr B.P. 
   OBA is composed of the alternated beds of sand, pumice, scoria and fell  30,000-
40,000 yr B.P. (Ogami and Doi 1978, Inoue et al. 1981,  Higaki 1987). 
   The most members of OBA are discovered 70 cm thick at Odaira, 20 km northwest 
from Ninaigawa, and the layers E and I sandwiching 1-2 m thick breccia between them 
are traceable from Odaira to Ninaigawa. 
   Otherwise pumicious volcanic ash, which is similar to the T-3 volcanic ash from 
the facies and stratigraphic position, is observed in the area between Hei River and 
Omoto River. These volcanic ashes and the pumice layers of OBA at Odaira contain 
pyroxene remarkably and no volcanic glass. 
   Pumice and sand layer erupted from Mt. Iwate except OBA fell before c.a. 100,000 
yr B.P., which is too old on account of the stratigraphy at Ninaigawa. 
   From these facts the layers I and E and T-3 volcanic ash are the members of OBA. 
However  "C age of the layer I at Loc. 17 is too young. As the  '4C sample is buried 
humic soil in the porus talus deposits, modern contaminants from the surface was 
expected to be mixed with.
4 Formation of river terrace and gentle  slope  : period and cause (Fig. 12) 
   Two river terraces have similar characters in distribution and their deposits 
between the Hei and the Omoto rivers. The Kawauchi terrace and the Ogawa terrace 
are the lowest depositional ones accompanied by the piedmont gentle slopes behind. 
The Suzukuna terrace and the  Iwaizumi-II terrace are continuously formed, cutting 
down the gentle slopes, and their surfaces are covered by Ak volcanic ash. 
   The writer will mention the Kawauchi terrace and the Ogawa terrace formation 
at first. 
   As the terrace surfaces are covered by OBA or the slope deposits getting on these 
terraces including OBA, these terraces were formed before the falling of OBA. At 
Loc. 8 MP which fell 40,000-70,000 yr B.P. (Inoue et al. 1981) covers directly the 
Kawauchi terrace deposits. 
   The longitudinal profiles of the terraces show that these terraces were formed at 
the time of the lower sea level than at present. 
   From these facts the Kawauchi and the Ogawa terraces are considered to have 
been formed in the early  Wtirm Stage. The Murasakino terrace in the middle course 
of the Kitakami River (Nakagawa et al. 1963) is correspondent to the Kawauchi 
terrace on the relation with MP. Thick deposition in the mountain area in the early 
 Wurm Stage is reported in the northeast and central Japan (Ito and Masaki 1984, Ono
28 D. HIGAKI
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Fig. 12 Figure showing the chronology of river terraces, piedmont gentle slopes and fan-
   like gentle slopes.
and Hirakawa 1975). 
   The exposures at Loc. 2 (Fig. 5) indicate that the Kawauchi terrace surface had 
been forming at the same time as the piedmont gentle slope formation . At Loc. 3a this 
terrace is mostly composed of slope deposits, and at Loc . 8 the upper fluvial gravels of 
this terrace are mixed with piedmont gentle slope breccia layer. 
   In the early  Wairm Stage around 50,000 yr B.P. periglacial processes were  domi-
nant to the slope formation in the Kitakami Inland area (Higaki 1987). The formation 
of  fan-like gentle slope, which formed the layer C at Loc . 20 (Fig. 11), was chiefly 
caused by solifluction under cold climate. This is supported by the fossil periglacial 
phenomena (uplifted pebbles) at Loc. 12 formed in the early  Wiirm Stage. The layer 
C of the fan-like gentle slope at Loc. 20 was formed at the same time as the Ogawa 
terrace deposits. The deposition of the Kawauchi and Ogawa terrace gravels are 
estimated to have been caused by the debris supply under cold climate . 
   Both the Totsuka terrace and the Iwaizumi-I terrace were ultimately formed 
around 13,000-14,000 yr B.P. The Totsuka terrace is of depositional origin . The 
depositional terraces emerged in the latest  Wiirm Glacial are generally distributed in 
the Kitakami Mountains. These terraces seem to have occurred by the debris supply
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by solifluction and the weak stream processes in the late  Wtirm Stage (Higaki 1987). 
   As indicated by the exposure at Loc. 2 (Fig. 5), the piedmont gentle slopes were 
formed at least two times. 
   The first period is more than 30,000-40,000 yr B.P. in the early  Wtirm Stage, and 
the second period is in the late  Wtirm Stage, because the layer (2) at Loc. 2 is directly 
covered with KP (13,000-140,000 yr B.P.). In the late  Wiirm Stage about 30,000-15,000 
yr B.P. the upper Kitakami River basin was under periglacial condition (Inoue et al. 
1981). The well-oriented breccia layer covering the Kawauchi terrace at Loc. 3 was 
estimated to be caused by  solifluction in the late  Wtirm. 
   The exposure at Loc. 7 shows the formation of the piedmont gentle slopes before 
and after MP fall. Two periods of the piedmont gentle slope formation in the early 
and late  Wtirm are same as the northwestern Kitakami Mountains (Higaki 1980). 
Piedmont gentle slopes are of depositional origin, because they are often formed 
covering several steps of terrace surface. 
   Fan-like gentle slopes at Kawai indicate three formation periods. The highest 
one was formed at the same time as the Nagata terrace deposition. The slope 
formation is thought to have been formed not by debris flow or  solifluction but chiefly 
by slope wash. The fact that the gravels of the Nagata terrace deposits are more 
weathered than those of Kawauchi terrace indicates the period of chemical weathering 
between the formations of these two terraces. So the Nagata terrace surface and the 
higher fan-like gentle slopes at Kawai were considered to have been formed in or 
before the  Riss/Wtirm Interglacial Stage. 
   The deposition of the lower fan-like gentle slope at Kawai (Fig. 7) was simultane-
ous with the well-oriented breccia layer of flank slope, which is similar to the 
solifluction deposits, overlaid by WL in the upper Hei River Basin (Higaki 1987). This 
relationship between fan-like gentle slope deposits and flank slope deposits is observed 
along the Oguni River, a branch of the Hei River. The formative process of the fan-
like gentle slopes in the late  Wiirm Stage is considered to have been mainly by slope 
wash and partly by solifluction. 
   The fan-like gentle slope at Ninaigawa (Loc. 20) was completed some time before 
5,000 yr B.P., because the alluvial cone deposits including Ak was formed dissecting the 
fan-like gentle slope (Fig. 11). Judging from the stratigraphy of the slope deposits at 
Loc. 20 this slope was formed by wash and slow mass movement mainly before  30,000-
40,000 yr B.P. 
   The Suzukuna terrace and the  Iwaizumi-II terrace of erosional origin are well 
continuous. These terraces seem to be correspondent with the well-continuous strath 
or fill-strath terraces in the Ou Mountain Range that were formed after valley filling 
caused by late Quaternary climatic change after 20,000 yr B.P. (Toyoshima 1984) in 
regard to the positions and the figures of the terraces. However, the Suzukuna terrace
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and the  Iwaizumi-II terrace were formed before Ak fall and after WL fall, 
yr B.P. in the early Holocene.
 5,000-10,000
5 Conclusion 
   In the eastern Kitakami Mountains several river terraces are distributed along the 
Hei and Omoto rivers. 
   The terraces along the Hei River are 1) the Hakoishi terrace, 2) the Nagata 
terrace, 3) the Kawauchi terrace, 4) the Totsuka terrace, and 5) the Suzukuna ter-
race in chronological order. Along the Omoto River the terraces are 1) Nishoishi 
terrace, 2) the Ogawa terrace, 3) the Iwaizumi-I terrace,  Iwaizumi-II terrace, and 5) 
 Iwaizumi-III terrace. 
   In the study area piedmont gentle slopes and fan-like gentle slopes are observed. 
The piedmont gentle slopes were formed in two periods and the fan-like gentle slopes 
in three periods in the late Quaternary. 
   The Nagata terrace is of depositional origin, and it is expected to have been 
formed at the same time as the highest fan-like gentle slope formation in or before the 
 Riss/Wtirm Interglacial Age. 
   The Kawauchi terrace and the Ogawa terrace were formed before 30,000-40,000 yr 
B.P. as the depositional terraces. These were formed simultaneously with the pied-
mont gentle slope formation chiefly by solifluction in the early  Wiirm Stage. The 
second period of the piedmont gentle slopes formation was in the late  Wtirm Stage, and 
the process is considered to have been solifluction under cold climate. 
   This process weakened 13,000-14,000 yr  B.P. The lowest fan-like gentle slopes 
were formed in the Late  Witirm by slope wash and solifluction. The Totsuka terrace 
and the  Iwaizumi-I terrace of depositional origin emerged 13,000-14,000 yr B.P. 
   The Suzukuna terrace and  Iwaizumi-II terrace were formed as erosional terraces 
after 10,000 yr B.P. and before 5,500 yr B.P. in the early Holocene.
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